TTY 
SCENERY 


i 


Technical Report No. 134 


PHYSICAL, CHEMICAL, AND BIOLOGICAL DATA 
FROM THE NORTHEAST PACIFIC OCEAN: 
COLUMBIA RIVER EFFLUENT AREA, JANUARY-JUNE 1963 


Volume Il 
CNAV Oshawe Cruise Oshawa-1: 12-26 March 
Brown Bear Cruise 320: 28 March-10 April 


Prepered by 
Cc. M. LOVE 
With the Date Analysis Staff 


Scientific Program 
Under the general direction of 
Clifford A, Barnes 


U.S. Atomic Energy Commission 
Contract No. AT(45-1)-1725 
RLO-1725-33 
Office of Naval Research 
Centracts Nonr-477(10) 
and Nonr-477(37) 
Project NR 083 012 


STATEMENT te / 
4 


Beet rtisteton of This Dowumut is ui Jbrvez i 


UNIVERSITY OF WASHINGTON 
DEPARTMENT OF OCEANOGRAPHY 
Seattle, Washington 98105 


Technical Report No. 134 
PHYSICAL, CHEMICAL, AND BIOLOGICAL DATA FROM THE NORTHEAST PACIFIC OCEAN: 


COLUMBIA RIVER EFFIWENT AREA, JANUARY - JUNE 1963 


Volume II 
CNAV Oshawa Cruise Oshawa-1: 12-26 March 
Brown Bear Cruise 320: 26 March - 10 April 
Prepared by 
C. M. Love 


With the Data Analysis Staff 


Scientific Program 
Under the general direction of 


Clifford A. Barnes 


U.S. Atomic Energy Commission Ath... . 
Contract No. AT(45-1)-1725 
OS eee RICHARD H. sai 


Office of Naval Research Chairman 


Contracts Nonr-477(10) : 
and Nonr-!+77(37) 
Project NR 083 012 


Reference M65-56 ORD A. BARNES 
March 1966 incipal Investigator 


Reproduction in whole or in part is permitted 
for any purpose of the United States Government 


tease 3 


INTRODUCTION . 


iii 


TABLE OF CONTENTS 


EXPLANATION OF DATA TABLES . .. . 


Abbreviations and Headings Used in Data Tables 


Codes Used for Reporting Observations . 


DATA TABLES 


Page 


13 


l. 


2. 


LIST OF FIGURES 


Station locations Cruise Oshawa-1, 12-26 March 1963 


Station locations Brown Bear Cruise 320, 28 March - 
LO Agri dees) ae a 


; sal ye Tos 


t 


A we a 


INTRODUCTION 


This report constitutes Volume II of Technical Report No. 134 and 
contains data from Cruise Oshawa-1, 12-26 March 1963, and Brown Bear 
Cruise 320, 28 March - 10 April 1963. A discussion of the objectives of 
these cruises and the scientific program of which they were a part will 
be found in Volume I, together with descriptions of the observations 
made, the methods of collecting samples and the methods of determination 
of properties.’ A list of the personnel engaged in collecting and pre- 
paring the data and a bibliography will also be found in Volume I. 
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The cruise tracks and station locations for cruises Oshawa-l and 
Brown Bear 320 will be found in Figures 1 and 2 of this volume. 


EXPLANATION OF DATA TABLES 


The information in the data tables was transcribed directly from 
IBM cards using an IBM 1401 Data Processing System. A blank space in 
the tables or headings indicates that no observation was taken. The 
original data and the interpolated and computed values punched on the 
cards are in most cases recorded or coded in accordance with the pro- 
cedures used by the National Oceanographic Data Center; however, some 
weather information is coded with U.S. Navy Hydrographic Office codes. 
The codes used to describe weather and sea conditions, etc., will be 
found in NODC Publication M-2 (National Oceanographic Data Center, 1964) 
or in H.O. Publication No. 606-c (U.S. Navy Hydrographic Office, 1956) , 
and H.O. Publication No. 607 (U.S. Navy Hydrographic Office, 1955a). 
(See References in Volume I.) Some changes were made in the card format, 


but these do not affect the arrangement of the data in this report. 
Abbreviations and column headings are described below and, where neces- 
sary, the NODC or Hydrographic Office numerical codes have been repro- 
duced to aid in interpreting the data. 
Abbrevietions and Headings Used_in Data Tables 
DATE For Observed Values the date given is 
Greenwich day/month/year. For Biological 
Data the date given is local (ship's time, 
+8 zone) day/month/year. 
HR (Hour) Greenwich mean time to the nearest tenth of 
an hour of the messenger drop on the first 
cast. 
LAT (Latitude In degrees and minutes; or in degrees, 7 
and minutes, and tenths of minutes on some } 
LONG (Longitude) stations. i¥ 
t 


: 
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nd Poe 


wy 
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—— 


SNDG (Depth of water) 


WEA (Weather ) 


WIND VEL _ DIR_ 
(Wind velocity and 
direction) 


BAROM (Barometric 
pressure ) 


TEMP DRY _ WET _ 
(Air temperature, dry, 
wet bulb) 


RELHU (Relative 
Humidity ) 


WIRCLR (Water color) 


SECD1 (Water trans- 
parency) 


SEA__ DIR __ (Sea 
state and direction) 


SWELL DIR __ 
(Swell amount and 
direction) 


DOM WAVE DIR __ 
HT PER. 
(Dominant wave direc- 
tion, height, and 
period ) 


Depth of water in meters at the station 
as determined by the ship's echo sounder. 
This depth was generally recorded im- 
mediately after the ship arrived on 
station. 


State of the weather. One of two possi- 
ble codes was used for reporting present 
weather. A two-digit number in this 
space indicates use of WMO Code 4677, 
shown on page 9 ; one number preceded by 
an X indicates use of WMO Code 4501, 
shown on page 11. The X has no signifi- 
cance except to indicate which code was 
used. 


Wind velocity in knots. Wind direction, 
see code, page 8. 


To obtain the barometric pressure in milli- 
bars, add 900 if this number is above 50; 
add 1000 if below 50. 


In degrees celsius 


Expressed in per cent. 


Expressed according to the Forel-Ule scale. 
See code, page 10. 


Depth in meters to which a 12-inch (30.5 cm) 
Secchi disk could be seen on daylight 
stations. 


State of the se2, see code, page 8. 
Direction from which sea was coming, see 
code, page 8. 


Height and wave length of swell, see code, 
page 8. Direction from which swell was 
coming, see code, page 8. 


Dominant wave characteristics (National 
Oceanographic Data Center, 1964) were re- 
ported on some cruises instead of sea and 
swell. Direction from which waves were 
coming, see code, page 8 . Height of waves, 
see code, page 8. Period of waves, see 
code, page ll. 
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CLOUD TYPE AMI __ 
(Cloud type and amount) 


VIS (Visibility) 


WIRE ANGLE(S) 


CST (Cast) 


DEPTH 


TEMP (Temperature ) 
oAL (Salinity) 


SIGMA-T (9, ) 


OXYGEN (Dissolved Oxygen) 
ML/L 
MGA/L 


AOU (Apparent oxygen 
utilization) 


SATN (Saturation) 


PHOS (Phosphate- 
phosphorus ) 


NITR (Nitrate-nitrogen) 
SIL (Silicate-silicon) 


CHL-A (Chlorophyll a) 


Cloud type, see code, page 7 . Amount of 
cloud cover, see code, page 7. 


Range of visibility. See code, page 7. 

In degrees. Wire angles are tabulated only 
for those casts whose numbers appear in the 
"Cast" column at the left of the page, i.e., 
casts from which data were obtained. The 
first number is the wire angle for Cast 1, 
or the lowest numbered cast appearing, the 
second for Cast 2, etc. Dashes (- -) indi- 
cate the wire angle was not recorded for 
that cast. 

Cast number. 


Depth in meters from which sample was 
obtained. 


In degrees Celsius. 

In parts per thousand (°/oo). 

Ar. expression for the density of sea water 
at atmospheric pressure, having the indi- 
cated temperature and salinity. To convert 
sigma-t values to density, divide by 1000 


and add 1; thus sigma-t 22.42 = density 
1.022h2., 


In milliliters per liter 
In milligram-avous per liter 


In milligram-atoms per liter 


Per cent of oxygen saturation 


In microgram-atoms per liter (ug-at/1) 


In microgram-atoms per liter (yg-at/1) 
In microgram-atoms per liter (yg-at/1) 


In milligrams per cubic meter 


ads 


sae wares 


TED SEITE 


+ tage 


PRODUCTIVITY, LAB-I 
(Incubator produc- 
tivity) 


PRODUCTIVITY, DECK-I 
(Simulated in situ 
productivity) 


LIGHT SAT 


PROD (Productivity) 


FILE (Filter ) 


IRRAD (Irradiance) 


OXY (Dissolved oxygen) 


WATER COLUMN VALUES 


MESSENGER TIME 


INCOMING SOLAR 
RADIATION - AM 
PM 


ZOOPLANKTON 


Expressed as milligrams carbon assimilated 
per cubic meter per hour. 


Expressed as milligrams carbon assimilated 
per cubic meter per day. 


Data from light saturation experiments. 
Refer to text, page 6 of Volum I. 


Productivity of sample receiving the indi- 
cated amount of illumination. Expressed as 
milligrams of carbon assimilated per cubic 
meter per hour. 


Indicates the per cent of total incubator 
illumination transmitted to the sample 
through a neutral density filter. The total 
incubator illumination in units of lux is 
listed at the bottom of the Biologicul Data 
section. 


Per cent of surface solar radiation reaching 
the indicated depth. 


Units are indicated in the column heading. 
In the Biological Vata section oxygen is 
reported in milligram-atoms per liter. In 
the Interpolated and Computed Values oxygen 
is reported in milliliters per liter. 


Integrated values over the water column from 
the surface to the bottom of the euphotic 
zone for CPL-A, LAB-I, and DECK-I. The 
values at 100 meters and below are not in- 
cluded in this integration because they are 
below the euphotic zone. 


Messenger time (ship's time, +8 zone) of the 
productivity cast. 


Expressed in calories per square centimeter. 
The AM value is the integrated value of in- 
coming radiation from sunrise to ship's 
noon; FM represents from ship's noon to 
sunset. 


Indicates that zooplankton samples were col- 
lected at this station. The information 
following indicates the type of sampler or 
net used, the type of tow made, the times of 
the tow, and the depths sampled, as follows: 


(CLARKE-BUMPUS ) 
(HALF-METER NET) 
(MIDWATER TRAWL) 


HORIZ 


TIME (from - to) 


DEPTHS 


Clarke-Bumpus sampler 
Half-meter net 

Midwater trawl 

Horizontal tow 

Vertical tow 

Oblique tow 

Stepped tow 

Ship's time (+8 zone) of the tow 


Depths sampled 


Example: Station 318-6 
ZOOPLANKTON (CLARKE-BUMPUS) HORIZ - TIME 0154-020 DEPTHS 100, 70 


LIGHT SATURATION 
INCUBATOR ILLU- 
MINATION 


SP VOL ANOMALY 
(Specific volume 
anomaly, 106) 


GEOPOT ANOMALY (Geo- 
potential anomaly, 


DAD) 


POT ENERGY (Potential 
energy anomaly) 


0232-0243 30, 0 


means that two horizontal tows using Clarke- 
Bumpus were made. The first tow began at 
0154 ship's time, lasted until 0204 and 
sampled at 70 and 100 meters (two samplers 
on the wire). The second tow sampled at the 
surface and 30 meters and lasted from 0232 
to 0243 ship's time. 


Total incubator illumination for light 
saturation experiments. Expressed in lux. 


The anomaly of specific volume at the indi- 
cated temperature, salinity, and pressure 
compared to a standard water of O°C tempera- 
ture and 35 °/oo salinity, at the same 
pressure. Tabular values multiplied by Tee? 
will give the anomaly in units of cubic 
centimeters per gram. 


Geopotential anomaly in dynamic meters of 
the layer of water between the surface and 
the indicated depth. 


Potential energy anomaly in units of 108 
ergs per square centimeter of the layer of 
water between the surface and the indicated 
depth. 


VAR RATIO (Variance 
ratio) 


E(T) (Temperature 
interpolation error) 


E(S) (Salinity inter- 
polation error) 


E(0) (Oxygen inter- 
polation error) 


The ratio of the variance of the interpo- 
lation polynomial to the variance of the 
measurement. The value of the variance 
ratio is an indication of the adequacy of 
the vertical spacing of the observed values 
upon which the interpolation is based. See 
page 7 of Volume I. Values close to l 
indicate optimum spacing. Values greater 
than 3 indicate that the vertical spacing is 
inadequate to represent faithfully the dis- 
tribution of properties in this region of 
the curve. In the case of missing values, 
where different combinations of observed 
values may be used to interpolate at the 
same depth, the variance ratio which indi- 
cates the worst spacing has been printed. 
Values greater than 100 have been printed as 
99.99. If the observed depth corresponds to 
a desired standard depth, no interpolation 
is made and the variance ratio is not com- 
puted. 


Interpolation error, in degrees Celsius, of 
the temperature value at this depth. For a 
discussion of the interpolation error, see 
page 7 of Volume I. If the observed depth 
corresponds to a desired standard depth, the 
interpolation error will be zero. 


Interpolation error, in parts per thousand, 
of the salinity valuc at this depth. See 
comments under E(T) above. 


Interpolation error, in milliliters per 
liter, of the oxygen value at this depth. 
See comments under E(T) above. 


Indicates a questionable value. See page 8 
of Volume I. 


Indicates a hand-interpotated value. See 
page 8 of Volume I. 


Codes Used for Reporting Observations 


Taken from National Oceanographic Data Center Publication M-2, 
"Processing Physical and Chemical Data from Oceanographic Stations," 
or U.S. Navy Hydrographic Office Publication No. 606-c, "Hydrographic 


Office Observers Manual. 


Bathythermograph Observations," or U.S. Navy 


Hydrographic Office Publication No. 607, "Instruction Manual fur Ocean- 


ographic Observations." 
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Cloud Type (taken from NODC 


Code 


xO ON OM FW MwrHO 


Amount 


Code 


OO WOAAUFWMrH OC 


CiPTUS® to. cay xe, co xe 
Cirrocumulus . . 
Cirrostratus .. 
Altocumulus .. 
Altostratus .. 
Nimbostratus . . 
Stratocumulus . 
Stratus .. 

Cumulus .... 
Cumulonimbus .. 


Publication M-2) WMO Code 0500 


Cb 


Cloud no visible owing to darkness, fog, duststorm, sandstorm, 
or other analogous phenomena 


of Cloud Cover (taken from NODC Publication M-2) WMO Code 2700 


e) 


1 okta or less, but not zero 


2 oktas 
3 oktas 
4 oktas 
5 oktas 
6 oktas 


7 oktas or more, but not 8 oktas 


8 oktas 


Sky obscured, or cloud amount 
cannot be estimated 


(0) 

1/10 or less, but not zero 
2/10 - 3/10 

4/10 


7/10 =. 8/10 
9/10 or more, but not 10/10 
10/10 


Visibility (taken from NODC Publication M-2) WMO Code 4300 


Code 


MAAN FWNHNHO 


Ne) 


Less than 50 metres (less than 55 yards) 
55-220 yards ) 


50-200 metres 
200-500 metres 
500-1,000 metres 
l- 2 km 

2- 4 km 

4-10 km 

10-20 km 
20-50 km 

50 km or more 


(approx. 
(approx. 
(approx. 
(approx. 
(approx. 
(approx. 
(approx. 
(approx. 
(30 nom. 


220-550 
290 yard 
5/B=) nm, 

le On. 


12-30 n 
or more) 


yards ) 
s-5/8 nom.) 
m. ) 

m. ) 


eM. 


A ac ‘tr. 


YOGA >. 


alt Te eet 


cits 


Direction (taken from NODC Publication M-2) 


Compass Direction from which Wind, Sea, or Swell is coming 


Code 
00 Calm, or no value 
O01 to 36 Each value represents 1/ 10 of the true direction in 


degrees, measured clockwise from the north, with 36 
representing true north. 


State of the Sea - Wind Waves (taken from NODC Publication M-2) 


WMO Code 3700 

Code Description Height (Feet) 
fe) Calm (Glassy) 0 
ay Calm (Rippled) Os 373 
2 Smooth (Wavelets ) a73 = 12/3 
3 Slight 12/3 - 4 
4 Moderate he ve 
5 Rough 8 - 13 
6 Very Rough 13 - 20 
T High 20 - 30 
8 Very High 30 - 45 
y Phenomenal over 45 


Swell Conditions (taken from H.0. 606-c or H.O. 607) 


Approx. Height eee Approx. Length 
in Feet Dee cope or in Feet 


Short or average 0 - 600 

1-6 swell Long Above 600 
O - 300 

Moderate 300 - 600 

Y Above 600 


Low 
0 - 300 
High 300 - 00 
+he 
hen 2 Above GOO 


1 


113+ 36290 OWNM €-N 19% JOON U! pund 


24 11m apor Siu, 


ae cma oll 


2 ap arieeate 


Water Color (taken from NODC Publication M-2) 


10 


Forel-Ule scale and conversions from per cent yellow and 
per cent brown scales 


Height of Dominant Waves (taken from NODC Publication M-2) WMO Code 1555 


Code 


SO CNAU FWHrFO 


Less than 1/4 m (1 ft) 
jo wm 1/2 ft) 
3 mn (3 Tt) 
11/2 m (5 ft) 
2 m (6 1/2 ft) 
21/2 m (8 ft) 
3 m (9 1/2 ft) 
31/2 m (11 ft) 
4 m (13 ft) 
4 1/2 m (14 Pe) 
Height not determined 


Code 


O GOAN FWNHrHO 


If 50 


WOM DOANNAOWW 


1/2 
1/2 
1/2 
1/2 


1/2 


is added to direction 


m (16 Tt) 
m (17 1/2 ft) 
m (19 ft) 
m (21 £%) 
m (22 1/2 ft) 
m (24 ft) 
m.(25 1/2 £t) 
m (27 ft) 

(29 ft) 


f (30 1/2 £4) 
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Period of Dominant Waves (taken from NODC Publication M-2) WMO Code 3155 


Code CODE 

2 5 seconds or less 8 16 or 17 seconds 

3 6 or 7 seconds 9 18 or 19 seconds 

4 8 or 9 seconds O 20 or 21 seconds 

5 10 or 11 seconds 1 Over 21 seconds 

6 12 or 13 seconds x Calm, or period not determined 
7 14 or 15 seconds 


Present Weather (taken from NODC Publication M-2) WMO Code 4501 


Code 
figure 


Clear (no cloud at any level) 

Partly cloudy (scettered or broken) 
Continuous layer(s) or cloud(s) 
Sandstorm, duststorm, or blowing snow 
Fog, thick dust or haze 

Drizzle 

Rain 

Snow, or rain and snow mixed 
Shower(s) 

Thunderstorm(s) 
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Fig 2. Station locations Brown Bear Cruise 320, 28 March -1O April (963 
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